Intensive exercise training does not improve intravenous glucose tolerance in severely diabetic rats.
Several studies have recently demonstrated that exercise training improves glucose tolerance in mildly diabetic rats. To test whether some minimal levels of circulating insulin are required to observe the beneficial effects of exercise training, severe diabetes was induced by injecting female Wistar rats with streptozotocin. Half of diabetic and control rats were submitted to a strenuous program of swimming exercise. After 4 wks of training, intravenous glucose tolerance tests (IVGTT) were performed in precannulated, unrestrained and unanesthetized animals. In non-diabetic rats, exercise training significantly reduced both basal and glucose-stimulated levels of insulin (P less than 0.01) without altering glucose tolerance. On the other hand, the same training program applied to severely diabetic animals (basal plasma insulin levels less than 8 microU/ml) failed to reduce the marked hyperglycemia in the resting state (400 mg% range) as well as during the entire IVGTT (400-500 mg%). The results indicate that exercise training effectively increased the sensitivity of peripheral tissues to insulin in non-diabetic but not in diabetic animals. The data also suggest that a minimal amount of circulating insulin is required in order to observe the beneficial effects of exercise training.